Ultrasound-sensitive siRNA-loaded nanobubbles formed by hetero-assembly of polymeric micelles and liposomes and their therapeutic effect in gliomas.
Ultrasound (US)-sensitive nanobubble (NB) which may utilize the physical power of US exposure to improve delivery efficiency to target cells is emerging as one of the most promising nanocarriers for drug delivery. On the basis of successfully fabricating NBs with the ability of passively accumulating in tumor tissue, in this study we synthesized a US-sensitive NB bearing siRNA (siRNA-NB) for tumor therapy via a hetero-assembling strategy using the siRNA-complexed polymeric micelles and gas-cored liposomes. The US exposure-aided siRNA transfection effectively enhanced the gene silencing effect of siRNA-NBs both in vitro and in vivo, which resulted in much elevated level of cancer cell apoptosis. Consequently, significantly improved therapeutic effect was achieved in a nude mouse glioma model, using siRNA-NBs bearing siRNA to target the anti-apoptosis gene sirtuin 2 (SIRT2). These results show that, with the aid of US exposure, the US-sensitive siRNA-NB may be an ideal delivery vector to mediate highly effective RNA interference for tumor treatment.